Voltage-sensitive ion channels and cancer.
Plasma membrane voltage-sensitive ion channels classically have been associated with a variety of inherited diseases or "channelopathies" that range in the severity of symptoms from mild to lethal. Ion channels are found throughout the body and are responsible for facilitated diffusion of ions down the electrochemical gradient across cells membranes in various tissues. Voltage-sensitive ion channels open in response to changes in the membrane potential and are primarily found in excitable cells and tissues. Potassium, calcium, and sodium channels play critical roles in the development of major diseases, such as hyperkalemia, epilepsy, congenital myotonia and several cardiac arrythmias. Recently, cancer studies have begun to define the role of voltage-sensitive ion channels in the progression of cancer to a more malignant phenotype. In cancer, the increased expression or increased kinetics of voltage-sensitive ion channels is associated with an increasing malignant potential as evinced by their role in cell proliferation, migration and survival; as such, these channels are becoming the targets of significant drug development efforts to block or reduce voltage-sensitive ion channel activity in order to prevent or combat malignant disease.